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Introduction {#sec001}
============

The last 20 years have seen an upsurge of interest in prosocial behaviour and in particular compassion, with evidence that it has powerful physiological effects and aids in emotion regulation and moral behaviour \[[@pone.0230875.ref001]--[@pone.0230875.ref005]\]. To date there are slightly different models, definitions and measures of compassion \[[@pone.0230875.ref006], [@pone.0230875.ref007]\]. For example one scale for measuring just self-compassion is the Self-Compassion Scale (SCS). This defines self-compassion as "being open to and moved by one's own suffering, experiencing feelings of caring and kindness toward oneself, taking an understanding, non-judgmental attitude toward one's inadequacies and failures, and recognizing that one's own experience is part of the common human experience" \[[@pone.0230875.ref008]\]. The SCS consists of six factors, which are self-kindness, self-judgement, common humanity, isolation, mindfulness, and over-identification. While these factors are of interest and are linked to mental health difficulties and well-being, the division into positive and negative factors and the use of the scale as a single score is controversial. \[[@pone.0230875.ref009]--[@pone.0230875.ref012]\]. Many researchers suggest the use of two factors not one \[[@pone.0230875.ref013]\].

Another recently developed measure is rooted in the evolutionary model of compassion, for the therapy. This is the Compassionate Engagement and Action Scales (CEAS). The CEAS is based on the idea that all motives have a stimulus response algorithm underpinning them. Since compassion evolved from mammalian parental caring behaviour the algorithm is sensitivity to the needs and suffering of the infant associated with taking action to do something about. Hence this is the root of the evolutionary approach, compassion has considerable overlaps with Buddhist approaches and supports a definition of "sensitivity to suffering in self and others with a commitment to try to alleviate and prevent it" \[[@pone.0230875.ref007]\].Thus, the first aspect refers to being sensitive and engaging with suffering and difficulty, and the second refers to attempting to work out how to be helpful and what to do.

Hence the scale includes items that are linked to being able to engage with distress and suffering (such as being sensitive to distress), and items for taking action to alleviate and prevent distress and suffering (such as thinking about how to be helpful). In addition, as compassion is a social process, it can be seen as a social flow in three orientations that can permeate interactions. Hence, i) there is the compassion we can feel for and direct at other people, ii) there is the compassion from others that we are aware of and respond to and iii) there is the compassion that we can bring to our own state of suffering and difficulty. Consequently the CEAS has three separate scales measuring these flows. Considering these three flows enables us to evaluate compassion from multilateral way including interactions between giving, and receiving compassion \[[@pone.0230875.ref006]\].

Compassion for others {#sec002}
---------------------

In original research on the CEAS, compassion for others has positive small correlation with positive aspect of self-compassion which is a well-known another concept related to compassion, while negative small correlation with negative aspect of self-compassion \[[@pone.0230875.ref006]\]. Furthermore, compassion for others has correlation with compassionate love largely, and compassionate goal mediumly \[[@pone.0230875.ref006]\]. In relation to indicator of mental health, compassion for others had shown no relations to depression, anxiety, and stress, but positive medium correlation with well-being in original research on the CEAS \[[@pone.0230875.ref006]\]. In another report, compassion for others has also been smally correlated with an individual's personal sense of uniqueness, and subjective well-being \[[@pone.0230875.ref014]\]. These results are showing that compassion for others is highly or moderately related to concepts focusing on helping others, and related to mental health modestly.

From the perspective of convergent validity, compassion for others includes noticing distress signals or indicators of suffering, and empathic connection with the suffering of others \[[@pone.0230875.ref006]\]. Furthermore, compassion includes empathy as an engagement aspect in its theoretical model \[[@pone.0230875.ref007]\]. Thus, we assume that compassion for others correlates to empathy largely (r≧.5).

Additionally, not only noticing, compassion for others also requires commitment, action for alleviation of distress, and consideration for how to do it \[[@pone.0230875.ref006]\]. Therefore, coping strategies such as active coping, and acceptance appear that included in peripheral area, we assume that compassion for others correlates to them mediumly (.5 \> r ≧ .3).

Compassion from others {#sec003}
----------------------

In original research on CEAS, being open and receptive to compassion from others has also small to medium correlations with positive aspect of self-compassion, self-reassure, compassionate love, and compassionate goal \[[@pone.0230875.ref006]\]. Additionally, compassion from others has negative small correlation with negative aspect of self-compassion, and self-criticism \[[@pone.0230875.ref006]\]. In relation to indicator of mental health, compassion from others has small negative correlations with depression, and stress, and positive medium correlation with well-being \[[@pone.0230875.ref006]\]. In other reports, compassion from others has positive small to medium correlations to early memories of warmth and security, and safe affect, and small negative correlation to depression \[[@pone.0230875.ref014]\]. These results demonstrate that compassion from others is related to concepts which focus on mental health or self-related concepts to a modest-moderate degree, but are not verified the relation to receiving help from others yet.

From the perspective of convergent validity, compassion from others includes experiences or feelings that people around us are supportive when we need their help \[[@pone.0230875.ref006]\]: it is assumed that compassion from others relates to our recognition of social support largely. Hence we assume that compassion from others correlates largely to use of emotional and instrumental support from others (r≧.5).

Compassion for self {#sec004}
-------------------

In original research on CEAS, compassion for self has positive large correlations with positive aspect of self-compassion, and negative small correlation with the negative aspect of self-compassion \[[@pone.0230875.ref006]\]. Furthermore, compassion for self has positive small to medium correlations with self-reassure, and state self-compassion, compassionate love, and compassionate goals \[[@pone.0230875.ref006]\]. On relation to indicator of mental health, compassion for self has negative small correlations with depression, anxiety, and stress, and positive medium correlation with well-being in original research on CEAS \[[@pone.0230875.ref006]\].

Previous report found that compassion for self has negative small to medium correlations with traumatic qualities of shame memories, depression, centrality of shame memories, and positive medium correlations with early memories of warmth, and positive with safe affect \[[@pone.0230875.ref015]\]. Another report has identified a negative medium correlation between compassion for self, and symptoms of eating disorder \[[@pone.0230875.ref016]\]. These results indicate that compassion for self correlates with positive aspect of self-compassion largely, and with positive concepts like well-being and compassionate love to a modest-moderate extent, and with mental health modestly. Even though compassion on the CEAS is a different concept from self-compassion, in its definition, we can see that SCS is the most relevant measurement for the CEAS at the moment. Hence, we assumed that compassion for self correlates largely to positive aspect of self-compassion (r≧.5).

Additionally, from the perspective of coping, compassion for self requires acceptance for own distress, and action for alleviation of it including plan what to do in stressed situations \[[@pone.0230875.ref006]\]. Thus we can consider these coping strategies are peripheral aspects of compassion for self, and assumed that compassion for self has positive medium correlations with measures of active coping, planning and acceptance (.5 \> r ≧ .3). Previous research has found that self-compassion promotes personal improvement like reframing (i.e., changing a perspective of the same thing to feel differently) via acceptance \[[@pone.0230875.ref017]\]. Considering this report, reframing is assumed to have positive and medium correlation with compassion for self (.5 \> r ≧ .3). Furthermore, when having compassion for self, people need to accept, and commit to own distress without blaming themselves. Therefore, denial, behavioural disengagement, and self-blame will be negatively correlated with compassion for self (-.5 \< r ≦ -.3).

Discriminant validity on the CEAS {#sec005}
---------------------------------

From the perspective of discriminant validity, substance use is thought to be an adequate indicator for the CEAS. A previous survey has shown that alcohol use correlate to prosocial behaviour slightly which thought to be a concept reflecting behavioural aspect of compassion for others \[[@pone.0230875.ref018]\]. On compassion from others, some reports investigated that social support, regarded as highly related concept of compassion from others, does not correlate or correlate modestly to substance use \[[@pone.0230875.ref019]\] or self-reported drinking \[[@pone.0230875.ref020]\]. On compassion for self, a report showing that self-compassion from the SCS does not correlate to substance use \[[@pone.0230875.ref021]\]. Necessarily, we can regard substance or alcohol use as a good indicator of discriminant validity, and three scales of the CEAS-Japanese version (CEAS-J) are assumed to show very small correlation with substance use (r\< .10).

Aim {#sec006}
---

As mentioned above, some researches purport that the function of compassion and CEAS is a factor related to mental wellness, but each scale's origins stem from different concepts. The CEAS, however, does not originate in Asia, and thus may not be representative of compassion in this region, at least for the scale of fears for compassion, suggesting there may a different CEAS structure be used for Asian samples \[[@pone.0230875.ref022]\]. Compassion is a key factor in the prediction of well-being and the prevention of mental illness, so it is meaningful to develop and examine reliability and validity of a CEAS-J.

Materials and methods {#sec007}
=====================

Ethicality was maintained by following principles outlines in the Declaration of Helsinki, and the required ethics committee of Chiba University approved the study (No. 2478).

Procedure {#sec008}
---------

Participants were recruited into the study at four Japanese universities without knowledge of compassion's psychological concept. The survey was conducted following the class of introductory psychology with paper-based questionnaire. Informed consent was provided on the face-sheet of the questionnaire, as was the purpose of the study. Written consent was not obtained in order to maintain confidentiality and anonymity of participants; instead, participants were asked to only respond to the questions posed to them if they agreed to participate in the study. After responding, participants placed questionnaire in the box. To verify the test-retest reliability, students from two universities (of the four) were recruited again in the same class. To match the data, participants were requested to answer the same four digit numbers as what they had created at the first survey. The Chiba University Ethics Committee approved the procedures.

Participants {#sec009}
------------

A total of 279 students (82 males, 191 females, 6 unknown) participated in the first survey. The mean age was 19.35 (SD = 3.26) years old. Of these, 144 (40 males, 103 females, 1 unknown) participants responded to the second survey to evaluating test-retest reliability. The mean age of the second survey participants was 19.80 (SD = 1.80) years old. About marital state, 245 students answered single, no one answered married, and 24 students were unknown (0.09%). In test-retest measurement, 137 students answered single, no one answered married, and 7 students were unknown (0.04%).

Measurement {#sec010}
-----------

Measurements used were the Compassionate Engagement and Action Scales--Japanese version (CEAS-J), the Japanese version of a Self-Compassion Scale---Short Form (SCS-J-SF) \[[@pone.0230875.ref023]\], Depression Anxiety and Stress Scale (DASS-15) \[[@pone.0230875.ref024]\], the Satisfaction With Life Scale (SWLS) \[[@pone.0230875.ref025]\], Other-Oriented Emotional Reactivity (OOER) \[[@pone.0230875.ref026]\], and 10 factors from the Brief-COPE (Active coping, denial, substance use, use of emotional support, behavioural disengagement, positive reframing, planning, acceptance, and self-blame) \[[@pone.0230875.ref027]\]. To assess test-retest reliability, the CEAS-J was conducted twice at 3-week intervals.

In translation of CEAS, we followed preceding guidelines in order to comply with cross-cultural validity \[[@pone.0230875.ref028]\]. At first, the CEAS was translated into Japanese by II, a doctor of clinical psychology with translation experience, and YK, a professional psychotherapist with a masters in counselling psychology from the United States. The translation experience of II was a vital asset to this research, who has completed the Japanese translations of both compassion-focused therapy and self-compassion books in the past. After Japanese translation, the original author (KA) discussed and generated the CEAS Japanese version with its translators.

Next, the CEAS Japanese version was reviewed by an English psychologist working for a translation agency and was translated back into English. The authors (PG, JB, and MM) of both the original version of the CEAS and the Portuguese version (CEAS-P) verified the accuracy of the new version. This translation then received feedback from the previous check into consideration from the original authors, and the manuscript was translated into Japanese once again and examined for content validity. This final step was performed by KA and YM, a clinical psychologist with a PhD awarded in Australia and a Japanese teaching certification. Once the original authors of the CEAS and the Portuguese version reviewed the CEAS-J, questions and modification requests arose for back-translation. It was concluded with the authors of the Japanese version that the concerns related to differences of idiom between the languages of English and Japanese. Thus, we did not alter the Japanese version in this round.

Third, to confirm comprehensibility, 18 undergraduate students responded the CEAS-J and were instructed to address concerns about the questions in the Japanese version, and to identify any areas of difficulty in finishing the draft version. As a result, all students did not suggest amendments or raise concerns within the CEAS-J.

The CEAS-J consists of 10 items, where six assess engagement, and four assess actions of compassion on each dimension (compassion for others, compassion from others, and compassion for self). Participants were presented with a written description of compassion \[[@pone.0230875.ref029]\], and were asked how they would respond when confronted by their own suffering, the suffering of others, or the by being shown compassion by another, on a Likert scale of 1 (never) to 10 (always).

The SCS consists of 26 items, and which is composed of 6 subscales on a Likert scale of 1 (almost never) to 5 (almost always). As noted above, the SCS is the most popular instrument to measure self-compassion by Neff \[[@pone.0230875.ref008]\]. The short-form version (SCS-SF) was developed to reduce participant burden \[[@pone.0230875.ref030]\]. The SCS-SF has equivalent reliability and validity to the SCS, and has also been translated into Japanese \[[@pone.0230875.ref031]\]. We used this scale to verify convergent validity. SCS-SF consists of 12 items, and which is composed of 6 factors including three positive facets (self-kindness, common humanity, and mindfulness) and three negative facets (self-judgement, isolation, and over-identification) with two items per factor. Factor structures of the SCS and SCS-SF have been a topic of discussion \[[@pone.0230875.ref009]\], and because the SCS was used as two-factor structure in the development of the CEAS \[[@pone.0230875.ref006]\], we used the SCS as two-factor structure to determine the consistency to the original version. Participants were asked to state how often they acted in the manner stated in each of the items on a Likert scale of 1 (almost never) to 5 (almost always).

The DASS-15 is the Japanese version of the DASS-21, the condensed version of the Depression Anxiety Stress Scales \[[@pone.0230875.ref024]\] \[[@pone.0230875.ref032]\]. The DASS-21 is composed of three seven-item subscales, but the Japanese version composes only three five-item subscales due to exploratory and confirmatory factor analysis (CFA) and internal consistency ratings \[[@pone.0230875.ref024]\]. The DASS-15 which consists of 15 items (3 subscales are depression, anxiety, and stress) was used to confirm convergent validity in this study because the DASS-21 was used to develop the original CEAS \[[@pone.0230875.ref006]\]. Participants responded to Likert scales relating to their habits and experiences in the previous week, on a scale of 0 (did not apply to me at all) to 3 (applied to me very much, or most of the time). Because the CEAS has been previously found to be negatively correlated with depression in the compassion from others and compassion for self-scales, and we hypothesise that the CEAS-J would achieve a similar result to original version of the scale.

The Satisfaction With Life Scale (SWLS) is a measurement that assesses life satisfaction as a part of subjective well-being \[[@pone.0230875.ref033]\]. The Japanese version of the SWLS consists of 5 items and has been standardised for analytical use \[[@pone.0230875.ref025]\]. This scale was used to ask participants to identify the extent to which each of the items applied to them, on a Likert scale of 1 (did not apply to me at all) to 7 (applied to me very much, or most of the time). On the original version of the CEAS, the SWLS is correlated to three scales of CEAS, therefore we hypothesise that the CEAS-J would have similar results \[[@pone.0230875.ref006]\].

The OOER, from the Multidimensional Empathy Scale (MES), was developed to assess individual differences of empathy \[[@pone.0230875.ref026]\]. The MES consists of 5 factors (Other-Oriented Emotional Reactivity; OOER, Self-Oriented Emotional Reactivity, Emotional Susceptibility, Perspective Taking, and Fantasy). We used the OOER (5 items; examples are "If I saw someone crying, I would want to comfort them", "If I found someone in trouble, I would hope that the problem resolved") to assess construct validity of compassion for others scale. Participants were asked to answer to what extent each of the items applied to them on a Likert scale of 1 (did not apply to me at all) to 5 (applied to me very much). As aforementioned, OOER is used as an indicator of convergent validity of compassion for others.

The Brief-COPE is a questionnaire used to evaluate coping style and has been translated into Japanese \[[@pone.0230875.ref027]\] \[[@pone.0230875.ref034]\]. Ten of 14 factors from the Brief-COPE were used as factors in accordance with hypotheses. Two items were included in each factor. Participants were asked using a Likert scale of 1 (never) to 4 (always) to determine how often they engage in items relating to the ten factors. Active coping reflects the tendency to cope proactively, so for the purposes of this study, it will be analysed in relation to compassion for others and compassion for self, as they are considered to face with own or other's sufferings. Denial reflects the tendency not to acknowledge nor accept a problem or suffering, so for this study, it will be analysed to identify a relation to compassion for self, which is considered that to face with own or other's sufferings. Use of emotional support reflects the tendency to receive support from others for emotional issues and use of instrumental support reflects the tendency to receive active assistance in a matter. Therefore, they will be analysed in order to define a relationship with compassion from others scale. Behavioural disengagement reflects the tendency to resign or distancing oneself from problems and will be analysed alongside compassion for self. Positive reframing reflects the tendency to shift thoughts in a more optimistic light. Therefore, it will be assessed for its relation to compassion for self. Planning reflects to ability to develop plans to cope with problems and compassion for self will be analysed for a relationship. The factor of acceptance reflects the tendency of accept problems or situations and will be assessed alongside compassion for others and for self to describe a relationship. Self-blame identifies the tendency to blame or criticise oneself, and will be assessed with compassion for self to observe the relationship.

Substance use reflects the tendency to use alcohol or drug to distract from problems; thus, it will be used as indicator of discriminant validity for three scales.

Three-week test-retest reliability was analysed using the Global Rating of Change (GRC) assessment recommended in guideline \[[@pone.0230875.ref035]\]. On a Likert scale of 1 (improved very much) to 7 (deteriorated very much), participants identified their rate of change both physiologically and psychologically. Individuals scoring themselves between 3 and 5 were not considered 'changed' and were used to calculate test-retest reliability.

Data analysis {#sec011}
-------------

Analysis was conducted using R version 3.2.3 \[[@pone.0230875.ref036]\]. Missing data on all continuous scales were handled using multiple imputation assuming missing at random.

### Factor structure and reliability {#sec012}

We conducted minimum average partial (MAP) which helps to determine the number of factors objectively \[[@pone.0230875.ref037]\]. Next, we conducted exploratory factor analyses (EFA) assuming the factor structures proposed by MAP. In EFA, we removed items with factor loadings lower than 0.40.

To evaluate internal consistency, the scores of Cronbach's αwere calculated. In test-retest reliability, we excluded participants with a change in GRC; only data from people who scored from 3 to 5 (regarded as 'no change') were analysed. After that, intra-class correlations were calculated.

### Construct validity {#sec013}

To evaluate convergent, and discriminant validity, Pearson's correlation coefficient was calculated. We interpreted the effect size r based on previous guidelines, ≧.10 as small, ≧.30 as medium, and ≧.50 as large \[[@pone.0230875.ref038]\].

We hypothesised that compassion for others has large correlation with OOER (r ≧ .50), and medium correlation with active coping, and acceptance (.30 ≦ r \< .50). For compassion from others, it has large correlation with use of emotional support, and instrumental support (r ≧ .50). For compassion for self, it has large correlation with positive aspect of SCS (r ≧ .50), and medium with active coping, positive reframing, planning, acceptance positively (.30 ≦ r \< .50), and denial, behavioural disengagement, and self-blame (-.30 ≧ r \> -.50).

Relations to mental health {#sec014}
--------------------------

Following to original version, relations to mental health (depression, anxiety, stress, and satisfaction with life) were verified by using Pearson's correlation coefficient.

Results {#sec015}
=======

About missing value, nine students out of 279 students were incomplete (0.03%). In test-retest measurement, seven students out of 144 students were incomplete (0.04%). All of missing values were imputed using multiple imputation as mentioned in data analysis section.

Factor structure and reliability {#sec016}
--------------------------------

The results of MAP suggested a single factor structures on three scales with the smallest average squared correlation of .326, .325, .0411 in compassion for others, .325, .518, .676 in compassion from others, and .411, .521, .620 in compassion for self. Next, we conducted EFA with maximum likelihood method on each scales with single factor structures.

On compassion for others scale, an item ("I am emotionally moved by expressions of distress in others") showed low factor loading (less than .40) and removed. The final factor structure revealed by the exploratory factor analysis, as well as the mean, standard deviation, skewness, and kurtosis of each item, are shown in [Table 1](#pone.0230875.t001){ref-type="table"}. The proportion of variance explained was 61.76% and Cronbach's α was .92.

10.1371/journal.pone.0230875.t001

###### Factor loadings for the compassion for others scales.

![](pone.0230875.t001){#pone.0230875.t001g}

  No                                               Item                                                                                  Factor     Mean   *SD*   skewness   kurtosis
  ------------------------------------------------ ------------------------------------------------------------------------------------- ---------- ------ ------ ---------- ----------
  Compassion for Others -Engagement- (*α* = .92)                                                                                                                             
  10                                               I think about and come up with helpful ways for them to cope with their distress.     **.876**   7.09   1.76   -0.58      0.41
  6                                                 I reflect on and make sense of other people's distress.                              **.845**   7.30   1.79   -0.70      0.49
  9                                                I direct attention to what is likely to be helpful to others.                         **.824**   6.88   1.72   -0.46      0.60
  1                                                I am motivated to engage and work with other peoples' distress when it arises.        **.807**   6.66   1.86   -0.37      0.01
  12                                               I take the actions and do the things that will be helpful to others.                  **.771**   6.76   1.73   -0.38      0.30
  13                                               I express feelings of support, helpfulness and encouragement to others                **.733**   7.25   2.02   -0.84      0.46
  5                                                I tolerate the various feelings that are part of other people's distress.             **.731**   6.32   1.89   -0.39      -0.03
  2                                                I notice and am sensitive to distress in others when it arises.                       **.698**   6.55   1.84   -0.47      0.08
  8                                                I am accepting, non-critical and non-judgemental of others people's distress.         **.444**   6.62   2.05   -0.27      -0.30
                                                   contribution (%) Text for question items reproduced from \[[@pone.0230875.ref006]\]   61.76                               

On compassion from others scale, all items showed sufficient loadings with single factor. The final factor structure revealed by the exploratory factor analysis, as well as the mean, standard deviation, skewness, and kurtosis of each item, are shown in [Table 2](#pone.0230875.t002){ref-type="table"}. The proportion of variance explained was 55.74% and Cronbach's α was .90.

10.1371/journal.pone.0230875.t002

###### Factor loadings for the compassion from others scales.

![](pone.0230875.t002){#pone.0230875.t002g}

  No                                                Item                                                                                      Factor     Mean   *SD*   skewness   kurtosis
  ------------------------------------------------- ----------------------------------------------------------------------------------------- ---------- ------ ------ ---------- ----------
  Compassion from Others -Engagement- (*α* = .90)                                                                                                                                 
  10                                                Others think about and come up with helpful ways for me to cope with my distress.         **.903**   6.17   1.82   -0.41      -0.03
  9                                                 Others direct their attention to what is likely to be helpful to me.                      **.883**   6.11   1.78   -0.53      0.14
  12                                                Others take the actions and do the things that will be helpful to me.                     **.838**   6.10   1.78   -0.21      0.11
  13                                                Others treat me with feelings of support, helpfulness and encouragement.                  **.793**   6.65   1.94   -0.53      0.31
  6                                                 Others reflect on and make sense of my feelings of distress.                              **.721**   6.23   1.97   -0.58      0.19
  5                                                 Others tolerate my various feelings that are part of my distress.                         **.711**   5.72   1.94   -0.21      0.12
  1                                                 Other people are actively motivated to engage and work with my distress when it arises.   **.703**   6.31   1.81   -0.51      0.65
  2                                                 Others notice and are sensitive to my distressed feelings when they arise in me.          **.532**   5.82   2.05   -0.24      -0.57
  8                                                 Others are accepting, non-critical and non-judgemental of my feelings of distress.        **.456**   5.68   1.98   -0.13      -0.33
  4                                                 Others are emotionally moved by my distressed feelings.                                   **.422**   4.68   2.03   0.09       -0.51
                                                    contribution (%) Text for question items reproduced from \[[@pone.0230875.ref006]\]       55.74                               

On compassion for self scale, three items were deleted because of low factor loadings (less than .40). They were "I am accepting, non-critical and non-judgemental of my feelings of distress", "I am emotionally moved by my distressed feelings or situations", and "I notice, and am sensitive to my distressed feelings when they arise in me". The final factor structure revealed by the exploratory factor analysis, as well as the mean, standard deviation, skewness, and kurtosis of each item, are shown in [Table 3](#pone.0230875.t003){ref-type="table"}. The proportion of variance explained was 50.85% and Cronbach's α was .84.

10.1371/journal.pone.0230875.t003

###### Factor loadings of in the self compassion scales.

![](pone.0230875.t003){#pone.0230875.t003g}

  No                                Item                                                                                  Factor 1   Mean   *SD*   skewness   Kurtosis
  --------------------------------- ------------------------------------------------------------------------------------- ---------- ------ ------ ---------- ----------
  Compassion for Self (*α* = .84)                                                                                                                             
  10                                I think about and come up with helpful ways to cope with my distress.                 **.829**   6.63   1.86   -0.64      0.31
  9                                 I direct my attention to what is likely to be helpful to me.                          **.758**   6.41   1.96   -0.54      0.05
  12                                I take the actions and do the things that will be helpful to me.                      **.730**   6.41   1.85   -0.60      0.26
  13                                I create inner feelings of support, helpfulness and encouragement.                    **.671**   6.09   2.05   -0.40      -0.18
  5                                 I tolerate the various feelings that are part of my distress.                         **.551**   6.09   1.85   -0.11      -0.27
  1                                 I am motivated to engage and work with my distress when it arises.                    **.482**   6.10   2.02   -0.31      -0.17
  6                                 I reflect on and make sense of my feelings of distress.                               **.478**   6.64   1.92   -0.36      -0.11
                                    contribution (%) Text for question items reproduced from \[[@pone.0230875.ref006]\]   50.85                               

Descriptive statistics and Cronbach's *α* of all variables are shown in [Table 4](#pone.0230875.t004){ref-type="table"}. The correlations (r) between three scales were from .21 to .37.

10.1371/journal.pone.0230875.t004

###### Descriptive statistics and Cronbach's α of all variables.

![](pone.0230875.t004){#pone.0230875.t004g}

                                       Mean    *SD*    *α*
  ------------------------------------ ------- ------- -----
  Compassion for Others                61.42   12.92   .92
  Compassion from Others               59.46   13.99   .90
  Compassion for Self                  44.38   9.59    .84
  Self-Compassion Scale Short Form                     
      Positive                         18.27   3.93    .67
      Negative                         21.90   5.46    .86
  DASS-15                                              
      Depression                       4.05    3.64    .84
      Anxiety                          2.53    3.17    .83
      Stress                           5.62    3.86    .81
  Satisfaction With Life Scale         16.35   6.18    .85
  Others Oriented Empathy Reactivity   19.19   3.45    .79
  Brief COPE                                           
         Active Coping                 5.72    1.11    .46
      Denial                           3.07    1.29    .69
      Use of Emotional Support         5.48    1.78    .85
      Use of Instrumental Support      5.63    1.76    .88
      Behavioral Disengagement         4.03    1.45    .79
      Positive Reframing               4.86    1.45    .56
          Planning                     5.84    1.35    .66
          Acceptance                   5.92    1.25    .68
      Self-Blame                       5.54    1.86    .85
      Substance Use                    3.15    1.63    .90

To evaluate test-retest reliability, intraclass correlations were calculated for participants whose answers were in the accepted level of 3 to 5 in the GRC. One hundred forty-four of 163 participants answered in this range, and the mean age was 19.80 (SD = 1.80). Intraclass correlations of compassion for others scale were .67 (0.57--0.76); for compassion from others scale, correlations were .72 (0.63--0.79); and for compassion for self scale, correlations were .68 (0.58--0.76).

Construct validity {#sec017}
------------------

Correlations of all variables are shown in [Table 5](#pone.0230875.t005){ref-type="table"}.

10.1371/journal.pone.0230875.t005

###### The correlations between factors of the compassionate engagement and action scales and variables.

![](pone.0230875.t005){#pone.0230875.t005g}

  Measures (*N* = 279)                   Compassion for Others                                             Compassion from Others                                             Compassion for Self   
  -------------------------------------- ----------------------- ----------------------------------------- ------------------------ ----------------------------------------- --------------------- -----------------------------------------
  Compassion for Others                  \-                                                                .34                      [\*\*](#t005fn002){ref-type="table-fn"}   .37                   [\*\*](#t005fn002){ref-type="table-fn"}
  Compassion from Others                 .34                     [\*\*](#t005fn002){ref-type="table-fn"}   \-                                                                 .21                   [\*\*](#t005fn002){ref-type="table-fn"}
  Compassion for Self                    .37                     [\*\*](#t005fn002){ref-type="table-fn"}   .21                      [\*\*](#t005fn002){ref-type="table-fn"}   \-                    
  Self-Compassion Scale Short Form                                                                                                                                                                  
      Positive                           .03                                                               .13                      [\*](#t005fn001){ref-type="table-fn"}     .40                   [\*\*](#t005fn002){ref-type="table-fn"}
      Negative                           -.18                    [\*\*](#t005fn002){ref-type="table-fn"}   .11                                                                .14                   [\*](#t005fn001){ref-type="table-fn"}
  DASS-15                                                                                                                                                                                           
      Depression                         .05                                                               -.21                     [\*\*](#t005fn002){ref-type="table-fn"}   -.30                  [\*\*](#t005fn002){ref-type="table-fn"}
      Anxiety                            .11                                                               -.14                     [\*](#t005fn001){ref-type="table-fn"}     -.19                  [\*\*](#t005fn002){ref-type="table-fn"}
      Stress                             .11                                                               -.09                                                               -.15                  [\*](#t005fn001){ref-type="table-fn"}
  Satisfaction With Life Scale           .02                                                               .27                      [\*\*](#t005fn002){ref-type="table-fn"}   .26                   [\*\*](#t005fn002){ref-type="table-fn"}
  Others Oriented Emotional Reactivity   .67                     [\*\*](#t005fn002){ref-type="table-fn"}   .27                      [\*\*](#t005fn002){ref-type="table-fn"}   .28                   [\*\*](#t005fn002){ref-type="table-fn"}
  Brief COPE                                                                                                                                                                                        
      Active Coping                      .32                     [\*\*](#t005fn002){ref-type="table-fn"}   .15                      [\*](#t005fn001){ref-type="table-fn"}     .40                   [\*\*](#t005fn002){ref-type="table-fn"}
      Denial                             -.14                    [\*](#t005fn001){ref-type="table-fn"}     .01                                                                -.30                  [\*\*](#t005fn002){ref-type="table-fn"}
      Use of Emotional Support           .24                     [\*\*](#t005fn002){ref-type="table-fn"}   .51                      [\*\*](#t005fn002){ref-type="table-fn"}   .12                   [\*](#t005fn001){ref-type="table-fn"}
      Use of Instrumental Support        .16                     [\*\*](#t005fn002){ref-type="table-fn"}   .50                      [\*\*](#t005fn002){ref-type="table-fn"}   .07                   
      Behavioral Disengagement           -.17                    [\*\*](#t005fn002){ref-type="table-fn"}   .01                                                                -.33                  [\*\*](#t005fn002){ref-type="table-fn"}
      Positive Reframing                 .17                     [\*\*](#t005fn002){ref-type="table-fn"}   .19                      [\*\*](#t005fn002){ref-type="table-fn"}   .35                   [\*\*](#t005fn002){ref-type="table-fn"}
          Planning                       .25                     [\*\*](#t005fn002){ref-type="table-fn"}   .08                                                                .43                   [\*\*](#t005fn002){ref-type="table-fn"}
          Acceptance                     .33                     [\*\*](#t005fn002){ref-type="table-fn"}   .03                                                                .33                   [\*\*](#t005fn002){ref-type="table-fn"}
      Self-Blame                         .18                     [\*\*](#t005fn002){ref-type="table-fn"}   -.10                                                               -.15                  [\*](#t005fn001){ref-type="table-fn"}
   Substance Use                         -.01                                                              -.02                                                               -.03                  

\*p \< 0.05

\*\* p \< 0.01.

About convergent validity, compassion for others showed large correlation with OOER (r = .67), and medium correlations with active coping (r = .32), and acceptance (r = .33). Compassion from others and use of emotional support (r = .51), and use of instrumental support (r = .50). Compassion for self showed medium correlation with positive aspect of self-compassion (r = .40), active coping (r = .40), denial (r = -.30), behavioural disengagement (r = -.33), positive reframing (r = .35), planning (r = .43), and acceptance (r = .33). Lastly, compassion for self correlated with self-blame (r = -.15) modestly.

Relations to mental health {#sec018}
--------------------------

On mental health, compassion for others did not correlate with depression, anxiety, stress, nor SWSL. Compassion from others correlated to depression (r = -.21), anxiety (r = -.14), and SWSL (r = .27) modestly. Compassion for self correlated with depression (r = -.30) mediumly, and anxiety (r = -.19), stress (r = -.15), and SWSL (r = .26) modestly.

Discussion {#sec019}
==========

Content validity {#sec020}
----------------

This study sought to develop a Japanese version of the CEAS. As an accepted recommendation of Beaton and colleagues, translation procedures used two translations independent of one another \[[@pone.0230875.ref028]\]. Scales were reviewed by the developers of the CEAS and CEAS-P, to verify content validity, and a primary survey for students was conducted to verify comprehensibility. Because no items arose for issues or difficulties in either assessment, it is suggested that the CEAS-J has sufficient content validity and comprehensibility.

Factor structure and reliability {#sec021}
--------------------------------

All scales were suggested single-factor structure by MAP, and some items deleted on compassion for others, and compassion for self scales. Although the identification of compassion on the CEAS includes sensitivity and commitment, which were shown as engagement and action subscales separately, they were integrated into higher-order factor in the original scale \[[@pone.0230875.ref006]\]. A report using the CEAS for general population has also shown engagement and action items were integrated into same factor (however, the report conducted EFA including all of three scales together) \[[@pone.0230875.ref039]\]. Also in clinical works, compassion focused therapy or compassionate mind training develop overall compassion not dividing into engagement and action \[[@pone.0230875.ref007]\]. Thus, results of MAP and EFA are understandable, and it might be better to consider compassion as comprehensive concept including engagement and action in self-report measurement.

Additionally in compassion for others scale, an item which is"I am emotionally moved by expressions of distress in others" was removed because of low factor loading. Similar item in compassion for self scale ("I am emotionally moved by my distressed feelings or situations") is also removed as with another item on compassion for self ("I notice, and am sensitive to my distressed feelings when they arise in me"). These items seemed to be describing own emotional response directly, and might be caused by the cultural differences in attitude toward own emotional response. In Eastern countries, low arousal emotions are valued more than high arousal emotions \[[@pone.0230875.ref040]\], and also Asian people, in general, tend to suppress own emotion than Western people \[[@pone.0230875.ref041]\]. Thus, being emotionally moved means upsetting or weakness rather than compassion or sensitivity on compassion in Japanese culture, and it has different function in Western cultures.

Next, an item showing non-critical attitude ("I am accepting, non-critical and non-judgemental of my feelings of distress") was removed on compassion for self. Previous research shows that self-criticism is higher in Japanese individuals than individuals in other twelve countries \[[@pone.0230875.ref042]\]. Earlier research has also pointed out that self-criticism in Japanese individuals serve different functions than those in American, which might be caused by cultural differences \[[@pone.0230875.ref043]\]. The experimental research pointed out that Japanese self-criticism tends to operate for the purpose of self-improvement by accepting own problem or weakness \[[@pone.0230875.ref044]\]. Such differences on the function of self-criticism are also shown in correlations between self-criticism and other positive subscales in SCS. In U.S. sample, self-judgement showed larger correlation with positive subscales of self-compassion than Japanese sample (self-kindness; r = -.81 in U.S., r = .-.25 in Japan, common humanity; r = -.46 in U.S., r = .-.13 in Japan, and mindfulness; r = -.67 in U.S., r = .-.27 in Japan)\[[@pone.0230875.ref008]\]\[[@pone.0230875.ref023]\]. These results enable us to assume that being non-critical and non-judgemental might not necessarily contribute to being compassionate in Japanese population. The function of self-criticism on compassion in Japanese population should be investigated in future studies.

The internal consistencies on the original version of CEAS were from 72. to .94 and were from 84. to .92 in the CEAS-J, indicating that the CEAS-J has enough internal consistency as original version. Intra-class correlations of test-retest reliability were found to be sufficient (from .67 to .72.) in a three-week interval, and it is believed that the CEAS-J has acceptable test-retest reliability.

Construct validity {#sec022}
------------------

Most of hypotheses were supported on construct validity except for positive aspect of SCS, and self-blame on compassion for self.

Compassion for others showed large correlation with OOER, and medium correlation with active coping, and acceptance. Compassion from others showed large correlation with use of emotional support, and use of instrumental support. Thus we can conclude that these scales have enough construct validity.

Meanwhile, compassion for self showed lower correlation with positive aspect of SCS and self-blame, while it showed enough correlations with active coping, denial, behavioural disengagement, positive reframing, planning, and acceptance. In relation to positive aspect of SCS, we can assume that smaller effect size might be caused by using the short-form version of SCS\[[@pone.0230875.ref030]\]\[[@pone.0230875.ref031]\]. We need to verify the reproducibility by using the original long-form version. On self-blame, we can assume that absence of non-criticism related item had caused smaller correlation. Additionally as mentioned above, we need to elucidate the relationship between compassion and self-criticism in Japanese population considering the cultural differences. However, we should conclude that compassion for self scale does not have enough convergent validity on positive aspect of SCS, yet enough for copings like active coping, denial, behavioural disengagement, positive reframing, planning, and acceptance.

Relation to mental health {#sec023}
-------------------------

In relation to mental health, compassion for others showed correlation with satisfaction with life, but no relation to depression, anxiety, and stress in the original version \[[@pone.0230875.ref006]\]. However in this study, compassion for others showed small correlation with anxiety, and stress, but not relation to satisfaction with life. The relation to DASS differed only slightly, but compassion for others did not show relation to satisfaction with life. This result speculates that having compassion for others in Japanese population may include submissive function. A report introducing submissive aspects of compassion proposed that existence of compassion is a submissive behaviour \[[@pone.0230875.ref045]\]. A cross-cultural study showed that Japanese people have subordinate tendency than U.S. people on both of self-report and neural indicator \[[@pone.0230875.ref046]\]. If compassion for others in Japanese population had submissive aspect, it is reasonable to show lower effect size on satisfaction with life. Furthermore, submissive behaviour is considered as a strategy employed to avoid rejection, and it is hypothesised to be rooted in past experiences in clinical situation \[[@pone.0230875.ref045]\]; it is meaningful to investigate the relationship between compassion for others and submissive compassion in Japanese sample.

Compassion from others showed small correlation with depression and stress, and medium with satisfaction with life \[[@pone.0230875.ref006]\]. This result mostly agreed with the result in this study, we can regard the compassion from others scale has sufficient similarity to the original version.

About compassion for self, it showed small correlation with depression, anxiety, and stress, and medium with satisfaction with life in the original research \[[@pone.0230875.ref006]\]. Similar result was demonstrated in relation to DASS largely, however, compassion for self correlated to satisfaction with life to a small degree. The deletion of items might affect to correlation between compassion for self and satisfaction with life again. Another possibility relates to cultural difference. Previous research reported a lower level of life satisfaction in Japanese population \[[@pone.0230875.ref047]\] \[[@pone.0230875.ref048]\], and a review on cross-culture identified a difference in perception of happiness between European-American cultures and East Asian cultures \[[@pone.0230875.ref049]\]. In line with these findings, the compassion for self scale in this study demonstrated limited similarity to the original version in the area of satisfaction with life.

Strengths and limitations {#sec024}
-------------------------

The main strength of this study was the ability to successfully develop a Japanese version of the CEAS. The CEAS-J can be considered a useful measurement to reveal the functions of compassion from the evolutional perspective. As mentioned earlier, there are several discussions about the specific functions of compassion and self-compassion, therefore by revealing the relationships among compassion, self-criticism, and mental well-being, more meaningful treatment can be developed to help preventing mental illness in Japanese society.

In compassion focused therapy, when patients have difficulty developing compassion for self, therapists often work with the client on understanding compassion for and from others \[[@pone.0230875.ref050]\]. On that account, the CEAS-J will be a useful measurement to better understand clinical work relating to Compassion Focused Therapy. However, therapists need to pay attention to possible cultural differences in compassion, and self-criticism suggested in this survey when they deliver therapy to Japanese individuals. The therapists need to be aware of clients' self-criticism, and reflect its positive functions for the client carefully, aiming to develop client's compassion. In addition, compassion motivates us to help others or ourselves, and it can help us address problems and understand how to alleviate or prevent them. Such motivation can be thought as a common factor on psychotherapy, so the CEAS-J will be useful for other psychotherapies as well.

There are limitations to this study. We sampled only 279 Japanese undergraduate students since in the development of the CEAS, even though undergraduate students were recruited from three countries in the original study (U.K., Portuguese, and U.S.A.) \[[@pone.0230875.ref006]\]. However, as we hope to reveal the functions of compassion in Japanese population, it is important to include other demographics (e.g., age, career phase, socioeconomical classes). It is recommended that the development of scales be amended to compare a more representative sample of the population, possibly by including clinical and general populations. It is also necessary to consider the factor constructions which are different from the original version. We need to test the reproducibility by using both of exploratory and confirmatory factor analyses. Last, in construct validity, some measurements scored low Cronbach's *α*: we need to consider it in interpretation.

Conclusion {#sec025}
==========

In this study, we developed the CEAS-J based on guidelines to ensure reliability and validity by the authors of the CEAS. The results indicated different factor structure to its original version. The tests of internal consistency, test-retest reliability proved sufficient. Though some relations differed from original versions, construct validities were acceptable, and the relations between variables were identified. We can conclude that the CEAS-J has enough reliability and validity, and future studies need to reveal more detail about reproducibility and the functions of compassion with other populations.
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